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(57)Abstract: 

PURPOSE: To accurately obtain the position and 
attitude of an unmanned carrying vehicle. 
CONSTITUTION: A transfer control part 10 transmits 
sound wave successively from each of a sound wave 
transmitter 7 in synchronization with the signal from a 
clock 8. A radio wave transmitter 9 sends the signal 
from the clock 8 to an radio wave receiver 4 of an 
unmanned carrying vehicle 1 with an electric wave. 
The unmanned carrying vehicle 1 receives sound 
waves from each of the sound wave transmitter group 
7 using sound wave receivers 2 and 3, compares 
them with the signal of the clock 8 received by the 
radio wave receiver 4 using a signal delay time 
measuring instrument 5, specifies from which sound 
wave signal machine the sound wave comes and then obtains the propagation delay time, 
and then obtains the distance from each sound wave transmitter to the sound wave 
receivers 2 and 3 using an operator 6, thus obtaining the position of the unmanned 
carrying vehicle. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of tnis translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more acoustic wave transmitters which send the acoustic wave ot the specific 
frequency set as the location where the transit environment of an automatic guided vehicle was 
defined beforehand, The dispatch control section which the period of the clock which outputs a 
signal, and said each of two or more acoustic wave transmitter is carried out [ control section ] to an 
output signal from said clock, and makes them send to it in order with a fixed time interval, The 
electric-wave transmitter which sends the output signal of said clock by the electric wave of a 
specific frequency, The acoustic wave receiver which will output a signal if the acoustic wave of a 
frequency which it is set as said automatic guided vehicle, and said acoustic wave transmitter sends 
is inputted, The electric- wave receiver which receives the electric wave of the frequency which said 
electric-wave transmitter sends, and outputs a signal, The apparent-signal-delay measuring 
instrument to which the time delay from the output signal with which said electric-wave receiver of 
the output signal of said acoustic wave receiver corresponds is measured, and an output signal is 
changed according to this time delay, Said acoustic wave transmitter which is a source of acoustic 
wave dispatch is specified from the output signal of an electric-wave receiver the first half 
corresponding to the output signal of said acoustic wave receiver. With the output signal of said 
apparent-signal-delay measuring instrument Positioning equipment of the automatic guided vehicle 
characterized by having the computing element which calculates the distance between said acoustic 
wave transmitter which is a source of acoustic wave dispatch, and said acoustic wave receiver, and 
asks for the location of said automatic guided vehicle. 

[Claim 2] It is positioning equipment of an automatic guided vehicle according to claim 1 with 
which two acoustic wave receivers are installed in the location where it differs on an automatic 
guided vehicle, and a computing element asks for the location and sense of an automatic guided 

vehicle. . . 

[Claim 3] Positioning equipment of an automatic guided vehicle according to claim 2 with which 
two acoustic wave receivers were installed in the edge on an automatic guided vehicle which carries 
out a counter electrode. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the equipment which performs the 
location of an automatic guided vehicle, and position measurement by the acoustic wave about the 
positioning equipment of an automatic guided vehicle. 
[0002] 

[Description of the Prior Art] The positioning equipment of the conventional automatic guided 
vehicle has the device under test 14 prepared on the automatic guided vehicle 1 1, the horizontally 
pivotable ultrasonic transmission-and-reception wave component 12 prepared in the automatic 
guided vehicle 1 1 , the station 13 installed in the transit environment of an automatic guided vehicle 
1 1, and the station 13 as shown in beans 2 (for example, JP,6 1-084579, A). Actuation of the 
positioning equipment of this conventional automatic guided vehicle carries out the revolution scan 
of the ultrasonic transmission-and-reception wave component 12, transmits a supersonic wave one 
by one, and detects the travelling period of the reflected wave from a device under test 14, reflective 
signal strength, and the revolution scan include angle of the ultrasonic transmission-and-reception 
wave component 12. The relative relation between an automatic guided vehicle 1 1 and a station 13 is 
detected from these detection results. 

[0003] m 
[Problem(s) to be Solved by the Invention] With the positioning equipment of this conventional 
automatic guided vehicle, since it was made to reflect in the device under test in which the 
supersonic wave emitted from the ultrasonic transmission-and-reception wave component prepared 
on the automatic guided vehicle was formed on the station and was asking for the relative-position 
relation between an automatic guided vehicle and a station, when an obstruction existed between an 
automatic guided vehicle and a station, there was a problem that measurement became impossible. 
Moreover, when ultrasonic reflective objects other than a non-measuring object existed in the 
surroundings, distinction of the reflected wave from a device under test and the other ultrasonic 
reflective object did not stick, but there was a problem that measurement became impossible. 
[0004] 

[Means for Solving the Problem] Two or more acoustic wave transmitters which send the acoustic 
wave of a specific frequency by which the positioning equipment of the automatic guided vehicle of 
this invention was set as the location where the transit environment of an automatic guided vehicle 
was defined beforehand, The dispatch control section which the period of the clock which outputs a 
signal, and said each of two or more acoustic wave transmitter is carried out [ control section ] to an 
output signal from said clock, and makes them send to it in order with a fixed time interval, The ' 
electric-wave transmitter which sends the output signal of said clock by the electric wave of a 
specific frequency, The acoustic wave receiver which will output a signal if the acoustic wave of a 
frequency which it is set as said automatic guided vehicle, and said acoustic wave transmitter sends 
is inputted, The apparent-signal-delay measuring instrument to which the time delay from the output 
signal with which said electric-wave receiver of the output signal of said acoustic wave receiver 
corresponds is measured, and an output signal is changed according to this time delay, Said acoustic 
wave transmitter which is a source of acoustic wave dispatch is specified from the output signal of 
an electric-wave receiver the first half corresponding to the output signal of said acoustic wave 
receiver. With the output signal of said apparent-signal-delay measuring instrument It has the 
computing element which calculates the distance between said acoustic wave transmitter which is a 
source of acoustic wave dispatch, and said acoustic wave receiver, and asks for the location of said 
automatic guided vehicle. 

[0005] The positioning equipment of the automatic guided vehicle of this invention is installed in a 
different location on an automatic guided vehicle, and you may make it, as for a: computing element, 
two acoustic wave receivers ask for the location and sense of an automatic guided vehicle. 
[0006] 

[Example] Next, this invention is explained with reference to a drawing. 

[0007] Drawing 1 is the block diagram of one example of this invention. The positioning equipment 
of the automatic guided vehicle of this example consists of equipment installed in an automatic 
guided vehicle, and equipment installed in a transit environment. 
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[0008] Two or more acoustic wave transmitters 7 which send the acoustic wave of a specific 
frequency by which the equipment installed in a transit environment was installed in two or more 
locations where the coordinate within a transit environment has become clear, The highly precise 
time amount 8 which repeats that only the number of the acoustic wave transmitters 7 outputs a 
signal with a fixed time interval after the predetermined quiescent time, The electric-wave 
transmitter 9 which is connected to a clock 8 and transmits the output signal of a clock 8 to the 
electric-wave receiver 4 by the electric wave of a specific frequency, It connects with a clock 8 and 
two or more acoustic wave transmitters 7, and is constituted by the dispatch control section 10 which 
repeats setting a time interval fixed in order and making each one acoustic wave transmitter 7 of 
every send synchronizing with the output signal of a clock 8. 

[0009] The acoustic wave receiver 2 which will output a signal if the acoustic wave of the specific 
frequency installed in one edge of an automatic guided vehicle 1 inputs the equipment installed in an 
automatic guided vehicle 1, The acoustic wave receiver 3 which will output a signal if the acoustic 
wave of the specific frequency installed in the edge in which the acoustic wave receiver 2 of an 
automatic guided vehicle 1 was installed, and the edge which carries out a counter electrode inputs, 
The electric-wave receiver 4 which receives the electric wave of a specific frequency and outputs a 
signal, It connects with the electric- wave receiver 4 at the acoustic wave receiver 2 and acoustic 
wave receiver" 3 list, and the output signal of the acoustic wave receiver 2 and the acoustic wave 
receiver 3 is compared with the output signal of the electric-wave receiver 4. The time delay from 
the output signal of the electric-wave receiver 4 of each output signal of the acoustic wave receiver 2 
and the acoustic wave receiver 3 The apparent-signal-delay measuring instrument 5 to which is 
asked and an output signal is changed according to a time delay, Connect with the electric-wave 
receiver 4 and the apparent- signal-delay measuring instrument 5, specify the acoustic wave 
transmitter 7 which is the source of release of the acoustic wave which carries out counting of the 
output signal of the electric- wave receiver 4, and sings it, and the distance of the acoustic wave 
receiver 2 and the acoustic wave receiver 3, and the acoustic wave transmitter 7 that is an acoustic 
. wave source of release from the output signal of the apparent-signal-delay measuring instrument 5 It 
is constituted by the computing element 6 which detects and detects the coordinate and position of an 
automatic guided vehicle 1 . 

[0010] Next, order is explained for an operation of this example, and actuation later on. 
[001 1] The transmitter control section 10 sets a fixed time interval from each of the acoustic wave 
transmitter 7 with the output signal of a clock 8, and makes it send one acoustic wave at a time to 
fixed sequence. The electric- wave transmitter 9 synchronizes an echo sounder, and sends the output 
signal of a clock 8 to the electric-wave receiver 4. The apparent-signal-delay measuring instrument 5 
installed in the automatic guided vehicle 1 performs a comparison for the output signal of the 
acoustic wave receiver 2 and the acoustic wave receiver 3 with the output signal of the electric-wave 
receiver 4, detects the time delay from the output signal of the acoustic wave receiver 2 and the 
electric-wave receiver 4 of the output signal of the acoustic wave receiver 3, and changes the output 
signal of the apparent-signal-delay measuring instrument 5 according to a time delay. 
[0012] The time delay from the output signal of the electric-wave receiver 4 of the output signal of 
the acoustic wave receiver 2 with which the computing element 6 was detected by the apparent- 
signal-delay measuring instrument 5, and the acoustic wave receiver 3, Singing which carried out 
counting of the output signal of the electric-wave receiver 4, and was caught with the acoustic wave 
receiver 2 and the acoustic wave receiver 3 specifies singing from which acoustic wave transmitter 7 
it is, and the travelling distance of the acoustic wave to the acoustic wave receiver 2 and the acoustic 
wave receiver 3 from each acoustic wave transmitter of the acoustic wave transmitter 7 is found from 
. the velocity of propagation of a known acoustic wave. Furthermore, a computing element 6 detects 
each coordinate of the acoustic wave receiver 2 and the acoustic wave receiver 3, i.e., the location of 
an automatic guided vehicle 1 , based on the distance detected from the acoustic wave transmitter 7 
with which the coordinate has become clear. Moreover, a computing element 6 detects the sense of 
an automatic guided vehicle 1 from the coordinate of the acoustic wave receiver 2, and the 
coordinate of the acoustic wave receiver 3 . 

[0013] In addition, let the travelling period of the acoustic wave from each acoustic wave transmitter 
7 to the acoustic wave receivers 2 and 3 be a thing shorter than the time interval of the output signal 
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of a clock 8. . r , . - 

r00141 In this example, the coordinate and position within the transit environment of an automatic 
feuided vehicle 1 can be measured to high degree of accuracy by installing the acoustic wave 
transmitter group 7 in the transit environment of an automatic guided vehicle 1 so that the acoustic 
Wave receiver 2 and the acoustic wave receiver 3 may always detect the acoustic wave from three or 
more acoustic wave transmitters among two or more acoustic wave transmitters 7 
rO'Oi 51 In addition, although it was made for time amount 8 to output a signal .with a fixed tune 
interval after the predetermined quiescent time, you may make it output a signal for the command ot 
positioning of an automatic guided vehicle with a fixed time interval from a carrier beam event from 
the exterior at this example. ^ , 

r0016] Moreover, when it is not necessary to detect the sense of an automatic guided vehicle and 
detects only a location, you may make it form an acoustic wave receiver in an automatic guided 
vehicle one. 

f Effect of the Invention] As explained above, since the measuring device of the automatic guided 
vehicle of this invention installs two or more acoustic wave transmitters m a transit environment and 
was made to position, even when the each of the acoustic wave obstruction which interrupts an 
acoustic wave exists in a transit environment, it has the effectiveness that high degree of accuracy 
can be asked for the coordinate and position of an automatic guided vehicle, by installing an acoustic 
wave transmitter suitably. 
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